Portal hypertensive colopathy (PHC) is a newclinical entity in patients with liver cirrhosis. In this study, colonoscopic findings and clinical features including upper gastrointestinal endoscopy and hepatic hemodynamics were prospectively investigated among 35 PH patients with a hepatic venous pressure gradient (HVPG) of greater than 12 mmHgdue to chronic liver diseases. Colonoscopy was also performed in 100 patients without liver disease as non-PH controls. The colonoscopy revealed vascular ectasias, vascular irregularity, vascular dilatation, solitary red spots, diffuse red spots, and hemorrhoids in 26, 32, 30, 25, 10 and 25, respectively, of35 PH patients compared to 3, 7, 3, ll, 0 and 19, respectively, in controls. PHC was endoscopically diagnosed in 27 of 35 PHpatients according to our criteria. These patients with PHCwere more frequently associated with esophageal varices and portal hypertensive gastropathy, and had higher HVPG than PHpatients without PHC. Portal hypertension is an important factor in the etiology of PHC. (Internal Medicine 34: 153-157, 1995) 
Introduction
In patients with portal hypertension, upper gastrointestinal (GI) hemorrhage from esophageal varices and congestive gastropathy are well-recognized complications. Lower GI hemorrhage of unknown origin is sometimes detected in cirrhotic patients. Vascular abnormalities of the colon and rectum such as vascular ectasias, colorectal varices and hemorrhoids develop in patients with portal hypertension. Recently Kozarek et al (1) and Naveau et al (2) suggested an entity of portal hypertensive colopathy (PHC) in cirrhotic patients with portal hypertension, but its detailed endoscopic findings and relation to the severity of portal hypertension are still unknown.In the present prospective study, we analyzed the correlation of colonoscopic findings and portal pressure, upper GI endoscopic findings and clinical features among patients with portal hypertension.
Patients and Methods

Patients
Westudied 35 consecutive patients with portal hypertension (29 males and 6 females; mean age 58.0±8.7 (SD) yr; range, 36 to 81 yr), and age-and sex-matched 100 patients without chronic liver diseases, inflammatory bowel diseases or infectious diseases whounderwent colonoscopy for any symptomor positive occult blood test of stool (80 males and 20 females; mean age 55.7±12.7 yr; range, 17 to 81 yr). The former group included 29 patients with liver cirrhosis (LC), 5 with chronic hepatitis and one with primary biliary cirrhosis. The latter group included 28 patients with normal endoscopic findings, 53 with polyps, 1 3 with diverticulosis, and 6 with hemorrhoids. Patients in the former group were admitted to our hospital from September 1990 to December 1992 for the evaluation of chronic liver disease. The diagnosis of cirrhosis and chronic hepatitis was confirmed by a liver biopsy. The clinical features of patients are shown in Table 1 . The investigations described below were performed after informed consent was obtained for each patient. The present study was approved by the Ethical Committee for the Protection of HumanSubjects of Nippon Medical School.
Endoscopic procedures
All patients underwent colonoscopy (TCE-70L; Toshiba, Tokyo) with a preparation of polyethylene glycol electrolyte solution (Niflecá", Morishita Co.) after the disappearance of massive ascites, risk ofrebleeding from esophageal varices, and hepatic coma. Patients were not sedated; they were intramuscularly administrated 20 mg of scopolamine butylbromide (Buscopaná") before colonoscopy. All colonoscopies were performed by three well experienced gastroenterologists, observing the TVmonitor of a TCE-70 system during endoscopy. The gastroenterologists were not aware of the clinical data including portal pressure before colonoscopy. PHC was defined endoscopically in patients with vascular ectasias (VE) or diffuse red spots in addition to three or moreof the following findings: vascular irregularity, vascular dilatation, solitary red spots and hemorrhoid. VEwas classified into three types (3): Type 1, a flat fern-like margin and a vascular spider-like lesion (Fig. la) ; Type 2, flat or slightly elevated reddish lesions of less than 10 mmin diameter or a cherry red lesion (Fig. lb) ; and Type 3, a slightly elevated submucosal tumor-like lesion with a central red patch and a depression (Fig.  lc) . Vascular irregularity was defined as the presence of a coillike appearance (Fig. Id) and an arc-shaped tip of the blood vessels in submucosa (Fig. le) . The diagnosis of vascular dilatation was madewhennumerous prominent and dilated veins of more than 3-6 mmin diameter were observed in several segments of the colon. Colorectal varices were included in vascular dilatation in this study ( Fig. 1-f, g ). Solitary red spots were defined as cherry-red lesions of less than 1-3 mmin diameter, and diffuse red spots were defined as numerousred spots analogous to diffuse aphthoid lesions and diffuse hemorrhagic gastritis-like lesions with or without inflammatory findings ( Fig. 1-h (5) were assessed from the photographic recordings by three endoscopists uninformed of other clinical data.
Hepatic hemodynamic studies The hemodynamicevaluation was performed in patients with portal hypertension within 2 weeks before or after the endoscopic examination. After overnight fasting, hepatic vein catheterization (7Fr; Thermodilution Catheter, Biosensors International PTE, LTD., Singapore) was performed through either the right femoral vein or the right internal jugular vein in the supine position under local anesthesia. Both the wedged and free hepatic venous pressures were measured using the standard balloon catheter technique (6) . The hepatic venous pressure gradient (HVPG) was determined by subtracting the free hepatic venous pressure from the wedgedhepatic venous pressure (7). The HVPGwas used as an index of portal venous pressure.
In the present study portal hypertension was defined as HVPG of higher than 12 mmHg (8) .
Statistical analysis
The results are expressed as mean±SD.Statistical analysis of the results was performed using Mann-Whitney's test. Proportions were compared by the Yates' corrected chi-squared and Fisher's exact probability tests.
Results
Esophageal varices were observed in 27 patients with LC and in none with chronic hepatitis, and PHGin 25 patients with LC and in 3 patients with chronic hepatitis (Table 1 ). Twentyfive LC patients and one patient with chronic active hepatitis had VEin the colon. The mean numberofVEs was 5.8+4.6 with a range of 1 to 20. These VEswere multiple with the exception of one cirrhotic patient. VEs were located in the cecum in 14 patients with VE (30 lesions in total), in the ascending colon in 16 (43), in the transverse colon in 13 (25), in the descending colon in ll (18), in the sigmoid colon in 12 (20) and in the rectum in 7 (14) . The subtypes ofVE were Type 1 for98 lesions, Type 2 for 48 and Type 3 for 5. Vascular irregularity was noted in 32 patients, a coil-like appearance in 18 patients and an arcshaped tip of the blood vessels in 24 patients, vascular irregularity was observed in all segments of the colon. Thirty patients had vascular dilatation which was located in all segments of the colon. Three and seven patients, respectively, had colonic and rectal varices. Twenty-five patients had solitary red spots in the colon. Only ten patients with LC had diffuse red spots, which were located in the ileocecal regions in 4 patients, in the descending colon in one, in the sigmoid colon in one and in the rectum in 4. Twenty-three LC and two chronic hepatitis patients had hemorrhoids. In the control group, each of the above endoscopic findings was significantly less common (Table 2) . According to our endoscopic criteria of PHC, 26 cirrhotic patients and one patient with chronic hepatitis were found to have endoscopic findings of PHC. The incidence of PHCwas significantly higher in patients with LC than in chronic hepatitis patients. Patients with PHCwere significantly more frequently associated with esophageal varices and PHGthan patients without PHC. The severity of liver disease according to ChildPugh's classification wasnot related to the occurrenceof PHC ( Table 3 ). The level of the HVPGwas significantly higher in patients with PHC(17.9±3.0 mmHg)than in patients without PHC (14.6±2.4 mmHg) (Fig. 2) .
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Discussion
VEof the colon is a well-recognized acquired lesion that maybecome the source of hemorrhage in the lower GI tract in the elderly (9) . A Japanese study reported that sporadic VEwas noted in 3% of 430 patients (average age 71 yr) without liver cirrhosis, which was significantly older than the patients (average age 54 yr) without VE. VEwas distributed more in the right side of the colon (61%), with a single lesion being detected in 69% of the patients (10). In the present study, only 3 control patients without chronic liver disease (mean age; 62 yr) had VE in the right side of the colon. Patients with portal hypertension had characteristic VEs, such as multiple locations in each segment of the colon, resembling subtypes of VEin the upper GI tract (3), and were younger than patients with sporadic VE. Therefore, the VE found in PHC could be clinically distinguished from sporadic VE.
A vascular irregularity was also an important finding in patients with portal hypertension in this study, because these irregular vascular patterns were observed in only 7%of controls. Other investigators did not discuss these findings. The observations by electronic endoscopy revealed the pattern of very thin vessels at the tips of blood vessels which maybe ascribed to portal hypertension. While weobserved colonic and rectal varices in only 3 and 7 cases, respectively, dilated vessels which may be thought to be early lesions ofvarices were frequently observed. Rabinovitz et al ( 1 1 ) reported that the prevalence of hemorrhoids and rectal varices in 412 adult cirrhotic patients was 25.2% and 3.6%, respectively, and that esophageal varices were present in most patients with hemorrhoids and in all patients with rectal varices. The severity of portal hypertension and/or disease was associated with hemorrhoids but not with rectal varices. There were significantly more hemorrhoids in the portal hypertensive patients (71.4%) than in the controls (19%) in this study. Therefore, hemorrhoids was one of the endoscopic features in patients with PHC.
Solitary red spots resembled gastric erosion, but no inflammatory findings were observed in the surrounding mucosa.
Diffuse red spots were classified into 2 types: the first type resembling diffuse aphthoid lesions which were probably vascular lesions (Fig. Ih) , and the second type resembling diffuse hemorrhagic gastritis with edema in surrounding mucosa (Fig.  li) . The latter lesions were likely associated with colitis or proctitis. Wesuppose that most of these lesions are caused by vascular lesions as gastric red spots in PHG(12).
The pathogenesis of these abnormal vascular lesions is unclear. Ischemia or hypoxia of the intestinal mucosa caused by the change of splanchnic hemodynamicsmayproduce proliferation of capillary vessels, dilatation of vessels and arteriovenous malformation in patients with portal hypertension ( 1 3, 14 The another aim of the present study was to evaluate the relationship between PHC and portal pressure: in previous studies on PHC, no hemodynamic study had been done. We found that the HVPGin patients with PHCwas significantly higher than that in patients without PHC. PHCwas more frequently associated in combination with esophageal varices than in the absence ofPHC. These results suggested that portal hypertension was one of the main pathogenesis of PHC.Moreover, we thought that the progression of portal hypertension probably contributes to the development of PHC. In PHG,the mean portal venous pressure gradient and HVPGin cirrhotic patients with severe gastropathy are significantly greater than in patients without gastropathy (22). In the present study, PHC patients with high HVPGhad multiple vascular ectasias and diffuse red spots, but it is necessary to further investigate the relationship between the severity of colonoscopic findings and portal venous pressure. While only two cirrhotic patients had lower GI bleeding of unknownorigin and six cirrhotic patients had hemoccult positive stool among our cases, the lesions of PHCmay be the cause of lower GI bleeding because there is a risk of bleeding even in sporadic VE, and coagulation disorders are also associated in cirrhotic patients. It should be clarified whether or not the PHClesions such as vascular ectasia and colorectal varices are indeed associated with lower GI bleeding.
Recently, a few reports indicated the efficacy ofpropranolol for the treatment of PHG (23, 24) . It is very interesting that the reduction of portal pressure such as by oral propranolol or transjugular intrahepatic portosystemic shunts (TIPS) (25) may improve the endoscopic findings of PHC.
In conclusion, the present study revealed that colonoscopic findings of patients with portal hypertension were vascular abnormalities including vascular ectasias, vascular irregularity, vascular dilatation, solitary red spots, diffuse red spots and hemorrhoids compared to non-portal hypertensive controls.
Portal hypertension is an important factor in the etiology of PHC.
